his experiment was carried out during 2016 and 2017 seasons on Flame Seedless grapevines grown at El-Khatatba district, in Menofia Governorate, Egypt. Climate is one of the important factors that control grape production, in warm-winter regions, where the need of intervention of chemical means to break bud rest becomes a dominant factor for maintaining economic production of table grapes. However, the problem is more acute when farmers want to grow on organic table grapes in the absence of environmentally friendly natural bud break promoters. This study aimed to evaluate the effect of a garlic extract in comparison to the conventional use of hydrogen cyanamide in promoting bud break and their effects on cluster quality of Flame Seedless grapevines, aiming to invade the markets earlier to maximize the benefits for the producers and to avoid the negative effects of high summer temperature on the vine clusters quality if harvested late. Moreover, this study is a trail to examine to how extent garlic extract (which contains GA3 like substance) can substitute the declination of chilling hours. Five treatments of foliar application [tap water (control); hydrogen cyanamide (H2CN2) 3 and 5%, garlic extract (GE) 3 and 5%] were applied to the vines on three times [the first (D1), mid (D2) and the end (D3) of December]. The obtained results revealed that all treatments were very effective in stimulating vegetative growth, bud burst %, yield, physical and chemical characteristics of the fruits. Generally, D2 was better than the other two times of spraying in all parameters. Vines that had been sprayed with 5% GE on D2 were the best for early harvest time as compared with the two other times. In addition, this treatment increased bud burst, leaves number per new shoot, leaf area and chlorophyll content, cluster weight, yield, the average weight and volume of 100 berries, cluster number, cluster length, cluster width, berry length and diameter, total soluble solid, total sugar, while decreased total acidity. In addition, T Eman I. El-Amary and Sheren A. Abd El-Hamied Egyptian J. Desert Res., 68, No. 2, 199-222 (2018) 200 vines that had been sprayed with 5% GE on D2 gave early blooming (decreasing the time from spraying to blooming).
quality when applied to grapevine, apple and peach (Serag El-Deen, 2002; Botelho et al., 2007 and Ahmed et al., 2009 ). Kim and Kim (1999) studied the effect of GE on bud break and flowering of "Daebong" grapes. They observed that all treatments hastened bud break and was very effective on hastening flowering than untreated grapevines. Kim and Kim (2000) mentioned that treating Campbell Early grapevine buds with GE and its ethanol and ethyl ether extracts was effective in increasing percentage of bud break. Shaddad (2010) recorded that application of GE (15%) and onion extract at 5% significantly enhanced percentage of bud burst and fruiting bud percentage of "Superior" grapevines. Botelho et al. (2010) reported that the GE showed a great potential for bud break in organic production, by improving the sprouting percentage, number of clusters, accelerating the beginning of sprouting and reducing the cycle between pruning and harvest in grape.
The objective of this study was to evaluate the effect of a natural GE in comparison to the conventional use of H2CN2 in promoting bud break and their effects on cluster quality of Flame Seedless grapevines, under the studying zone conditions. Aiming to substitute the organic treatments instead of chemical treatments, in addition to invade the markets earlier to maximize the benefits for the producers. Moreover, this study is a trail to examine how to extent GE (which contains GA3 and GA3 like substance) to improve early bud breaking and avoid the negative effects of high summer temperature on the vine clusters quality if harvested late.
MATERIALS AND METHODS
This study was conducted during the two successive seasons; 2016 and 2017 in private vineyards at El Khatatba, El Menofia Governorate, Egypt. The experiment included 135 vines arranged in factorial design. Five treatments of foliar application [tap water (control); H2CN2 (3 and 5%), GE (3 and 5%) were applied to the vines on three times [the first (D1), mid (D2) and the end (D3) of December]. Each treatment was represented by three replicates (3 vines/replicate). The selected vines were 7-years old, planted in sandy soil (Table 1) at 1.5x3 meters under drip irrigation system ( Table 2 ). The vines trained according to the double cordon system. Pruning was carried out at the end week of November by leaving 45-55 buds per vine (20 fruiting spurs of 2-3 buds/spur). It is noticeable that most of grape producers at El Khatatba area spray H2CN2 as a bud rest barker agent on first of January to harvest their fruits generally on first-mind of July. The 3 and 5% garlic aqueous extract were prepared by blending 30 and 50 g of fresh mature cloves, respectively, in one liter of distilled water, frozen and thawed two times, and then filtered and diluted by distilled water to one liter . Some chemical constituents of garlic cloves are shown in table (3). The following parameters were measured: Buds burst (%): the percentage of bud burst was calculated according to Bessies (1990 (Duncan, 1955) .
RESULTS AND DISCUSSION

Bud Burst % and Time Length for Blooming
Data in table (4) clear that bud burst and time length for blooming were affected significantly by the three dates of spraying in both seasons. Whoever, D1 produced the longest time length for blooming in both seasons. In addition, D2 gave the shortest time length for blooming in both seasons. Whoever D1 produced the lowest bud burst percentage in both seasons. Furthermore, D2 gave the highest bud burst percentage in both seasons. In addition, bud burst and time length for blooming were significantly affected by all treatments in both seasons. However, spraying 5% GE gave the highest bud burst (79.93% in the 1 st and 80.79% in the 2 nd season) and the lowest time length for blooming (79.35 date and 84.90 date in the first and second seasons, respectively).
The obtained data from the interaction between spraying dates (D), H2CN2 and GE cleared that, 5% GE with D2 recorded the highest bud burst percentage and the lowest time length for blooming in both seasons. While the three control spraying dates recorded the lowest bud burst percentage and the longest time length for blooming in both seasons.
These results mean that grapevine reached full bloom in response to 5% GE earlier than control. This proves that full bloom of grapevine was advanced with increasing GE on D2. The earliness of flowering of vines sprayed with GE at a high concentration may be explained due to the advance of bud break and consequently advance of full bloom, coinciding with that observation by Hosoki et al. (1984) , who found that fresh garlic paste resulted in early flowering of peony tree (Paeonia suffruticosa), when applied to dormant buds. Garlic extract has presence of active substances [i.e. sulphur and allyl group (H2CHCH2), mainly diallyl disulfide, which is the most abundant sulphate in garlic] (Kubota and Miyamuki, 1992) . In addition, Pinto et al. (2007) stated that GE breaking of dormancy in temperate fruits, i.e. through oxidative stress; through accumulating H2O2 and thus with the possibility for promising results in flowering plants.
These results also agree those of Serag El-Deen (2002) 
Leaves Number, Leaf Area and Chlorophyll Content
Data presented in table (5) show that leaves number, leaf area and chlorophyll content were affected significantly by the three dates of spraying in both seasons. However, D2 produced the highest leaves number, leaf area and chlorophyll content in both seasons. In addition, D1 was the lowest in leaves number, leaf area and total chlorophyll content in both seasons. In addition, leaves number, leaf area and chlorophyll content were significantly affected by all treatments in both seasons. However, spraying 5% GE gave the best leaves number (41.44 in the 1 st and 41.88 in the 2 nd season), leaf area (127.77 and 128.55 cm 2 in the first and second seasons, respectively) and leaf chlorophyll content (37.89 in the 1 st and 38.62 in the 2 nd season) and 3% GE comes the second in both seasons.
Furthermore, the interaction between spraying dates (D), H2CN2 and GE cleared that, 5% GE with D2 recorded the highest values of leaves number, leaf area and leaf chlorophyll content in both seasons. While control recorded the lowest leaves number, leaf area and leaf chlorophyll content in both seasons.
These results are in agreement with those of Botelho and Müller (2007 
Harvest Date
It was obvious when measuring ripening stage that there were clear differences between harvests dates for each treatment under the same date of spray, so that harvest of each treatment according to ripening date detected in an interactions table.
Data in table (6) and fig (1) present that spraying 5% GE on mid-December (D2) resulted in the earliest harvest date in both seasons, followed by spraying 3% GE and 5% H2CN2 on D2 in both seasons. In addition, spraying 5% GE on D3 comes after D2. Generally, spraying D1 was the later in harvest date as compared with the other two times in both seasons.
It is obvious from the obtained results that increasing GE concentration was positively related with an advance in harvest time. These results are in agreement with those found by Serag El-Deen (2002), who mentioned that 10 and 20% GE application were significantly effective in advancing harvesting date of Thompson seedless grape than the control. Kubota et al. (2000) found that GE advanced bud break of grapevines ('Pione' and 'Thompson Seedless') significantly and caused uniformity in bud break, but the effectiveness varied according to the concentration. The GE showed a great potential for bud break in organic production presenting similar effects of cyanamides in bud break and garlic extract improved the sprouting percentage, number of clusters, accelerated the beginning of sprouting and reduced the cycle between pruning and harvest in grape ( Botelho et al., 2010) . Fig. (1) . Effect of spray in three times (D) with hydrogen cyanamide (H2CN2) and garlic extract (GE) on harvest day in Flame Seedless grapevine at 2016 and 2017.
Cluster Weight, Number and Yield
Concerning the results in table (7), cluster weight, cluster number and yield were significantly affected by the three dates of spraying in both seasons. Whoever, D2 produced the highest cluster weight (574.17 g in the 1 st and 690.74 g in the 2 nd season), cluster number (31.66 in the 1 st and 32.11 in the 2 nd season) and yield (17.64 kg and 18.08 kg in the first and second seasons, respectively). While, D1 was the lowest in cluster weight (432.76 g in the 1 st and 443.54g in the 2 nd season), cluster number (25.00 in the 1 st and 25.47 in the 2 nd season) and yield (10.93 kg in the 1 st and 11.36 kg in the 2 nd season).
Cluster weight, cluster number and yield were significantly affected by all treatments in both seasons. However, spraying 5% GE resulted in the best cluster weight, number and yield in both seasons. On the other side, control was significantly the lowest in cluster weight, cluster number and yield in both seasons. Furthermore, the obtained data from the interaction between spraying dates (D), H2CN2 and GE cleared that, 5% GE with D2 recorded the highest cluster weight, cluster number and yield in both seasons. While control with the three dates of spraying recorded the lowest cluster weight, number and yield in both seasons.
The beneficial effects of GE on breaking bud-endo-dormancy, promoting the growth and yield (Tables 5 and 7) of grapevines might be attributed to their higher content of sulfur containing compounds, amino acids and various volatiles. Sulfur in constitute of the three amino acids cystene, cysteine and methionine and hence proteins. They play definite roles in enhancing the biosynthesis of GA3, indoles, free water, total carbohydrates and most organic foods and reducing phenols and ABA (Kubota et al., 1999 and .
The 
Weight and Volume of 100 Berries
It is evident from the data in table (8), that weight and volume of 100 berries were affected significantly by the three dates of spraying in both seasons. Whoever, D2 produced the highest weight and volume of 100 berries in both seasons. In addition, D1 was the lowest in weight and volume of 100 berries in both seasons.
In addition, the weight and volume of 100 berries was significantly affected by all treatments in both seasons. However, spraying 5% GE gave the best weight of 100 berries (276.89 g in the 1 st and 287.22 g in the 2 nd season) and the best volume of 100 berries (259.88 cm 3 in the 1 st and 270.36 cm 3 in the 2 nd season), while 3% GE in both seasons comes after.
The obtained data from the interaction between date of spraying (D), H2CN2 and GE showed that, 5% GE with D2 recorded the highest values of weight and volume of 100 berries in both seasons. While control on the three spraying date recorded the lowest weight and volume of 100 berries in both seasons. Means having the same letter(s) in each column of first factor, second factor or interaction are not significantly different at 5% level. D1= the first of December, D2= mid of December and D3= the end of December. *While, control= sprayed with tap water, H2CN2 (3%)= hydrogen cyanamide (3%), H2CN2 (5%)= hydrogen cyanamide (5%), GE (3%)= garlic extract (3%) and GE (5%)= garlic extract (5%). 
Parameters
Treatments
Weight of 100 berries
Volume of 100 berries
Cluster Length, Width, Berry Length and Diameter
Data in table (9) clear that cluster length, width, berry length and diameter were affected significantly by the three spraying dates in both seasons. Whoever, D2 produced the highest cluster length, width, berry length and diameter in both seasons. In addition, D1 was the lowest in cluster length, width, berry length and diameter both seasons
In addition, cluster length, width, berry length and diameter were significantly affected by all treatments in both seasons. However, spraying 5% GE gave the best cluster length (23.12 cm in the 1 st and 24.85 in the 2 nd season) cluster width (15.81 cm in the 1 st and 16.50 cm in the 2 nd season), berry length (1.76 cm in the 1 st and 1.77 cm in the 2 nd season) and berry diameter (1.71 cm in the 1 st and 1.74 cm in the 2 nd season). On the other side, control gave the lowest cluster length, width, berry length and diameter in both seasons.
The obtained data from the interaction between date of spraying (D), H2CN2 and GE indicated that, 5% GE with D2 produced the highest cluster length, width, berry length and diameter in both seasons. While control with the three spraying date recorded the lowest cluster length, width, berry length and diameter in both seasons.
Total Soluble Solid, Total Sugar and Total Acidity %
Concerning the results in table (10), total soluble solid, total sugar and total acidity were affected significantly by the three dates of spraying treatments in both seasons. Whoever, D2 produced the highest total soluble solid (20.42% in the 1 st and 21.33 in the 2 nd season), total sugars (18.47% in the 1 st and 19.01 in the 2 nd season) and the lowest total acidity (0.53% in the 1 st and 0.52% in the 2 nd season). While, D1 decreased total soluble solid, (16.82% in the 1 st and 17.58% in the 2 nd season), total sugars (14.65% in the 1 st and 15.21% in the 2 nd season) and increased total acidity (0.58% in both seasons).
In addition total soluble solid, total sugars and total acidity were significantly affected by all spraying treatments in both seasons. However, spraying 5% GE increased total soluble solid, total sugar and decreased total acidity in both seasons. On the other side, control was significantly decreased in total soluble solid, total sugar and increased total acidity in both seasons.
The obtained data from the interaction between spraying dates (D), H2CN2 and GE resulted that, 5% GE with (D2) increased total soluble solid, total sugars and decreased total acidity in both seasons. While control with three date spraying gave the lowest total soluble solid, total sugars and the highest total acidity in both seasons. Table ( 9) . Effect of spray in three times (D) with hydrogen cyanamide (H2CN2) and garlic extract (GE) on cluster length, width, berry length and diameter in flame seedless grapevine at 2016 and 2017.
Means having the same letter(s) in each column of first factor, second factor or interaction are not significantly different at 5% level. D1= the first of December, D2= mid of December and D3= the end of December. *While, control= sprayed with tap water, H2CN2 (3%)= hydrogen cyanamide (3%), H2CN2 (5%)= hydrogen cyanamide (5%), GE (3%)= garlic extract (3%) and GE (5%)= garlic extract (5%). These results in tables (8, 9 and 10) may be due to that GE enhanced cell division and elongation as well as the tolerance of plants to different stresses. Garlic extract enhanced growth and vine nutritional status that shifted the balance of competition between growth and reproductive organs that was in favor of the latter. In addition, the positive action of these extracts on stimulating the biosynthesis of sugars and plant pigments is surely reflected on advancing maturity and promoting fruit quality (Kubota et al., 2000; Corrales-Maldonado et al., 2010; Ali et al., 2012; Gadel-Kareem and Abdel-Rahman, 2013; Uwakiem, 2014; Gouda, 2016 and Rizkalla, 2016) .
Parameters
The obtained results are in agreement with those reported by El-Desouky et al. (1998) and Wanas et al. (1998) 
CONCLUSION
Regarding mentioned results it can be concluded that spraying Flame Seedless grapevine with GE at 5% on mid-December is the best treatment for harvesting earlier than spraying in the usual time. In addition, this treatment could be one of the valuable technologies that assist in improving plant growth, fruit quality and vine productivity. Moreover, substitution of garlic as a naturally friendly environmental material instead of H2CN2, which could be recommended to break vine bud dormancy without any harmful dangers on human health.
